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Heat leaks calculation
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Uncertainties in calculation
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Radiation heat load

The heat flux density through MLI blankets is a function of
temperatures on warm and cold surfaces, vacuum and MLI
layers:
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C 1s empirical factor, usually is 4; n is the layers of MLI blanket.

The shields will be wrapped 50 layers, the cold mass will be
wrapped 20 layers.

For the 1st stage and the cold mass, the nominal heat flus
densities are 0.88 W/m? and 0.03 W/m?;

Considering the uncertainties, the high range will be the
nominal heat plus the effects of uncertainties. For shields and
cold mass, the high range will be 1.32W/m” and 0.2 W/m?
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Conduction heat load

onduction heat load can be obtained by Fourier equation:
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Heat Load Summary (15 stage)

Heat loads items Nominal heat (W) High range (W)
Current leads 19.30 28.90
old mass supports 11.68 17.52
iation Heat 7.75 11.75
entation wires 0.06 0.09
bes 4.63 6.95
8.90

0.88




Heat Load Summary (29 stage)

Heat loads items Nominal heat (W) High range (W)
Current leads 0.150 0.210
Id mass supports 0.478 0.750
tion Heat 0.3 1.12
tation wires 0.002 0.004
es 0.09 0.1
0.6*

0.006




Steady thermal analysis
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The temperatures on the inner walls of
the cooling tubes are set at 4.27 K.

Radiation heat flux on cold surfaces.
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Temperature margin
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Ongoing tasks and plan

Steady thermal and structural analysis for shields already done, th




